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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
 The main objective of this project is to design and develop the 3 axis 
CNC machine. This project is aim purposely for a small scale product that 
use CNC machine which is commonly use in the industries specifically for a 
small product. This section will present about the methodology design and 
development of CNC 3 axis machine to fulfill the main objective. 
 
 Methodology is a guideline for a developer to plan the structure and 
control development process. This chapter will continue to discuss the 
method for the design and development of the 3 axis CNC machine. Design 
and development of this CNC 3 axis machine consist of several parts which is 
the mechanical parts, electrical parts and programming.  Each part will be 
design stage by stage according to its priority. In this project, Nanotech 
Hollow shaft stepper motor will be use. While Darlington IC is the controller 
for the machine.  The data will be programmed using C language on 
Microsoft Visual Basic and the input will be sent to the driver and the output 
will be seen on the rotation of the motor. 
 
 For the computer control, C++ and C programming (C language) will 
be used as the fundamental to build the complex algorithm as the move or 
rotation of the motor. The data will be program in the C language on Visual 
Basic and the output will be sent to the motor so that it will move based on 
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the user data input. Software integration required to combine signals from the 
sensors and the controller. 
 
 All these parts will be combined together as every parts of the 
machine is relating between each other. The output of the development CNC 
machine will be taken and analyze to get better results and precise. Further 
investigation will be established to implants the most optimum solution for 
the CNC 3 axis machine. 
 
3.2 METHODOLOGY FLOWCHART 
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Figure 3.1 : Research Methodology Flowchart  
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FYP 2 
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3.3 DESIGN METHODOLOGY FOR CNC 3 AXIS MACHINE 
 
 For this CNC 3 axis machine, the operation is all same like the other CNC 
machines. First, user will key in the data into user interface that have been made 
on the computer, and then data will be sent to the controller. The controller then 
read the data and sent it to the stepper motor. And the result, the motor will move 
according to the user input data. Controller will sent the data to the motor by 
using number of bit. Whereby these number of bit will determine the rotation of 
the motor. The master mind of this project is depending on the program in the 
Visual Basic. 
 
3.4 STEPPER MOTOR 
 
 For this project Hollow shaft stepper motors made from Nanotec, (Figure 3.2) 
will be used, with 4.2 A Current per winding, 0.92Nm holding torque, 0.36 Ohm 
resistance per winding 1.10mH inductance per winding, and 230gcm2 rotor 
moment of inertia. With this impressive specification of stepper motor, it is very 
suitable for lightweight mechanism such as CNC 3 Axis machine as the machine 
is for small scale products and required high torque to generate and rotate the 
motor. With the weight only 0.6 kg, this stepper motor also offers high resolution 
for high precision speed and positioning. It also produces the highest possible 
torque with the compact size which is only 56mm length, 56mm width and 
51mm tall. In this project, 3 stepper motor will be use as to move in the X, Y and 
Z direction. 
 
 The connection of stepper motor to the Darlington is shown in figure 3.4 
where phase A, B, C and D are all the wire of stepper motor and P4, P5, P6 and 
P7 are the address from parallel port. As shown in Figure 3.4, stepper motors are 
connected to the output of the Darlington‟s while address from parallel port are 
connected to the input of the Darlington IC.   
